It has long been recognized that average wages vary strikingly across regions and urban areas, in part due to differences in local amenities and fiscal policies. However, analogous differences in wage dispersion remain relatively unexplored. We develop a model suggesting that, after accounting for individual characteristics, wage dispersion across income groups should reflect differences in the relative valuation of local amenities and fiscal policies. We empirically investigate whether there is a link between local taxes and expenditures and the degree of dispersion in the wage structure, and find evidence that such a relationship exists.
Introduction
It is well established that wage inequality rose in the United States in the last quarter of the twentieth century. Less commonly studied is how inequality differs across urban areas. This is somewhat surprising given the long literature exploring how average wages vary across cities (see, for example, Hanushek (1973) , Sahling and Smith (1983) , and Farber and Newman (1987) ). Little is known about the nature of the variation in wage distributions across cities or why such variation exists. Figure 1 , which displays kernel estimates of the density of log hourly wages for 10 cities using data from the 2000 Census, provides simple illustrative evidence that wage distributions differ across cities.
1 Some cities, such as Minneapolis and Seattle, have relatively "tight" distributions, while others, such as Los Angeles and Houston, have distributions which are relatively more spread. The distributions also differ in their shape, with some having relatively more mass at the lower end (Atlanta and Pittsburgh) and others having relatively more mass at the upper end (New York and Boston).
Previous studies of interurban differences in wage structures have tended to focus on sources of short-run differences in wage distributions, such as those caused by changes in the relative demand or supply of workers with different skills in some regions (see, for example, Borjas and Ramey (1995) , Bartik (1996) , Cloutier (1997) , Levernier, Rickman and Partridge (1998) , McCall (2000) , Reed (2001) , Wheeler (2004) ). An increase in the demand for high-skill labor in one city, or an influx of low-skill immigrants to another, can temporarily cause increases in wage dispersion in the affected city relative to other cities. Over time, however, migration of workers to the areas where their return is the highest should theoretically eliminate these transitory differences in wage distributions.
Other recent empirical work explores determinants of inequality that might be expected to generate permanent differences in the distribution of wages. Volscho and Fullerton (2005) find that union density and government sector employment reduce earnings inequality in metropolitan areas, for example.
4 Sanchez (2002) explores the link between inequality and public transit. Moretti (2008) notes that college graduates are increasingly concentrated in more expensive metropolitan areas, and attributes this trend partially to productivity differences. This recent literature raises the question of whether and how metropolitan area characteristics affect wage dispersion.
In the empirical work below, we document that between 1980 and 2000 wage inequality changed very little across metropolitan areas -that is, metropolitan areas that were more unequal in 1980 also tended to be more unequal in 2000. These differences are evident even after controlling for worker characteristics, suggesting that characteristics of metropolitan areas themselves are leading to long-run differences in wage dispersion across cities.
The urban literature on local amenities and fiscal structures offers a reason why we might expect permanent differences in wages across metropolitan areas beyond those related to worker characteristics. Roback (1982) offers a classic model positing that marginal utility of workers must be equalized across areas in a world of perfect mobility; in the presence of heterogeneous metropolitan area characteristics the adjustments of wages and rents across cities act to equalize worker utility. Fiscal structures in particular have been identified as determinants of average wages between cities because of compensating wage differentials (Gyourko and Tracy 1989) -workers are willing to live in a metropolitan area with favorable fiscal characteristics despite lower average nominal wages. These differences are not expected to disappear over time because they reflect the fact that metropolitan characteristics equalize utility (rather than wages) for the marginal worker. Using a similar model, Helms (1985) argues that taxes and expenditures can enhance or dampen economic growth, in part because of the migration of workers and firms in response to fiscal variables.
We build on the existing literature by considering the relationship between metropolitan area characteristics and wage distributions (rather than average wages) across areas. If workers at different points in the income distribution value certain amenities or fiscal characteristics differently, workers at some points in the distribution might require a wage premium to live in a metropolitan area while others 5 may not. For example, if Houston has a tax structure that is nominally more progressive than other cities, workers at the high end of the income distribution would, ceteris paribus, require relatively more pre-tax compensation to live in Houston than would those at the low end of the income distribution. As a result, wage differentials would be higher in Houston than other metropolitan areas, and we would not expect this difference to be reduced through migration of households and firms.
Understanding how wage distributions respond to fiscal policy can shape how policy makers think about both inequality in overall well-being and wage inequality. For example, differences in wage inequality across areas may not reflect differences in well-being if groups are accepting lower wages to live in areas with fiscal packages that are attractive to them. Similarly, measured national wage inequality may overstate or understate well-being inequality depending on how groups sort across metropolitan areas. 2 The existence of a relationship between wage inequality and local fiscal policy due to migration of workers could also suggest that redistribution at the national level may be more effective than at the state or local level.
In the analysis that follows, we use a simple theoretical model to show one potentially important mechanism by which local fiscal policy could affect relative wages. Although we cannot test specific predictions of the model, we examine the model's broad implications using Census data, and demonstrate that fiscal characteristics are indeed correlated with the wage premia earned across different points in the income distribution. The analysis suggests one explanation for why differences in wage structures across metropolitan areas persist, even after accounting for the observable characteristics of workers.
We follow the literature on the sources of long-run differences in average wages across cities (see, for example, Roback (1982) , Gyourko and Tracy (1989, 1991) , Beeson (1991) ) to construct a model of equilibrium wage inequality. We then use data on 131 metropolitan areas from the 1980 , 1990 , and 2000 Censuses of Population and the 1977 , 1987 , and 1997 Censuses of Governments to investigate the relationship between urban wage structure and local fiscal policy. Because our interest is in wage 6 adjustments across metropolitan areas, our regression analyses focus on a smaller subset of labor markets with relatively little variation within metropolitan areas in the provision of public goods. Specifically, our primary sample includes the 44 metropolitan areas with the lowest degree of school district choice. We also discuss results based on the full sample.
Our results indicate that local fiscal policies are related to wage distributions. Fiscal variables are significant predictors of wage inequality. Given the fact that local fiscal policies are endogenously determined by residents of areas, we cannot claim that our findings represent the causal impact of local fiscal policies on wage structure. 3 Nevertheless, our findings are consistent with a model in which wages for different types of workers adjust so that the marginal worker of each type is indifferent among metropolitan areas. In other words, pre-tax wage distributions reflect compensating differentials associated with living in a metropolitan area with a given fiscal bundle. Based on the promise of the results presented here, we believe future work should exploit exogenous sources of variation in fiscal policy to identify the causal impact of taxes and expenditures on the wage distribution
Theoretical Framework
In this section we present a simple model which shows how local fiscal conditions can affect the wage distribution when both workers and firms are mobile across regions. We extend Beeson's (1991) model of the effect of non-produced amenities on wage structure to include fiscal characteristics of the local government, and extend Gyourko and Tracy's (1989, 1991) examination of the relationship between local fiscal policies and average wages to look at the effect of local fiscal policies on the distribution of wages. The model demonstrates that different tax structures and different mixes of goods provided by local governments can result in different distributions of gross wages because the values of taxes and local public goods to different types of households can be capitalized into wages or land prices. It is important to recognize that this is not a model of economic incidence of taxes-the model we present here is concerned with pre-tax wages. Net of tax wages are assumed to be unaffected by tax policy. 4 Tax rates are constant for a given individual, so in the discussion below marginal and average tax rates are equivalent.
Cities are assumed to differ in two respects: the natural amenities with which they are endowed and the locally provided package of taxes and public services. Both are assumed to be taken as given by all potential residents and to be available uniformly throughout the urban area. Individuals are completely mobile across locations, but work in the city where they live, and supply one unit of labor. Similarly, physical capital is completely mobile and employed along with labor, land, and intermediate goods to
produce a composite traded good, X, that is available everywhere at a constant price and serves as the numeraire.
There are two types of individuals, low-skill (low-wage) and high-skill (high-wage). Individual utility depends on consumption of the composite good X, land h, as well as the amenities A, and services G offered in their community,
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where i indexes worker type (i = 1, 2; 1 indicating low-skill workers). The gross-of-tax price of the composite good is 1+s, where s is the sales tax rate and the pre-tax price of the composite good is normalized to equal one. 5 The gross-of-tax rental price of land r * is the same for all residents and firms in the city and is given by (1+t) r where t is the local property tax rate and r is the pre-tax land rental rate.
Individuals maximize their utility subject to the following budget constraint: In each city firms produce the composite commodity X, using N i workers of type i, land (L P ), and intermediate goods according to a constant returns to scale production process. These inputs are imperfect substitutes in production. Local amenities and public goods can have a Hicks' neutral effect on the productivity of firms, and firms can vary the amount of amenities and public goods in production only by varying their location. Because firms sell their product in a national market at a common price, equilibrium for firms requires that unit costs C are the same in all locations and equal to the price of X, assumed to be 1. For firms in a given location this implies
where s is the sales tax on intermediate goods, which is assumed to be the same rate as that applied to consumer goods.
Given the national level of utility for each type of worker, i V , and the price of the composite commodity (=1), the equilibrium conditions for the two types of households (3) and the equilibrium condition for firms (4) jointly determine the wage and rent differentials across cities. Taking the total derivatives of (3) and (4) and solving for d log r and d log w i using Roy's identity and Shepard's lemma yields the expressions for the total differentials of wages and land rents across cities. These are equations (5) and (6) shown in the appendix.
The analysis suggests that increases in the value of public goods or amenities to either households or firms increase rents per unit of land by an amount equal to the value of the public service or amenity 9 per unit of land. Thus the positive value of amenities and of public goods is fully capitalized into land values. Differences between workers and firms in their valuation of local amenities, public goods, and taxes will be reflected in average wages (see Gyourko and Tracy, 1989 For simplicity in analyzing the effects of tax changes in this model, however, we abstract from the capitalization effect and assume k 1 =k 2 =k-the two groups spend the same proportion of their income on land. In this case, the term in (5) containing d log r will drop out (see appendix). Using this assumption, we consider the impacts on wage differentials of four changes: implementation of a nominally progressive income tax, a change in property taxes, a change in the sales tax, and a change in public services. These comparative statics are for illustrative purposes only; due to data limitations we are not able to test these specific predictions of the model. Nevertheless, the exercise offers a useful illustration of how fiscal variables might affect the wage structure in a local area.
Consider first the case of an income tax where the tax rate on the high-wage workers is raised above the tax rate on the low-wage workers. 6 From equation (5) in the appendix, the effect is to increase pre-tax wage differences:
2 1 2 2 log log 1 0 1
In equilibrium, wages of high-skill workers must rise to compensate them for the increased tax burden, which increases the spread between the wages of the two types of workers.
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The effect of an increase in the property tax depends on whether the income tax is nominally progressive (z 2 >z 1 ), regressive (z 2 <z 1 ), or proportional (z 2 =z 1 ):
If the income tax is proportional, then changes in the property tax have no effect on wage differentials. In the case of a progressive income tax, however, an increase in the property tax will again increase pre-tax wage inequality. This is because we have assumed that the two groups spend the same fraction of their income on land, so compensation for higher property taxes on the high-wage workers must come through the labor market.
8 6 We consider any income taxes that differ across metropolitan areas; these include both state and local income taxes. A majority of state taxes do include graduated tax rates by income. States vary in their degree of progressivity. In California, for example, the top ten percent paid 73 percent of income taxes in 2003 (Rosenberg, 2007) . 7 This is the same effect found by Feldstein and Wrobel (1998) . Their model is similar to the one presented here, with a primary exception being that they consider only one form of taxation. 8 As a simple example, consider a low-wage worker earning 25,000 and a high wage worker earning 50,000. Both workers spend 25 percent of pre-tax earnings on land, which is taxed a rate of 2 percent. In the case of a 5 percent proportional income tax, the after tax incomes will be 23,625 and 47,250, respectively, so that the high income worker will still earn twice as much as the low income worker. If instead the income tax rate is 3 percent on the low income worker and 7 percent on the high income worker, the after tax incomes will be 24,125 and 46,250 with a ratio of 1.92. This ratio is not sustainable in equilibrium and relative wages will adjust accordingly.
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The third change we consider is an increase in sales taxes. The effect of this change depends on the fraction of after-tax income that each group spends on consumption:
Inequality will increase if the high-wage individuals consume a larger portion of their after-tax income, and will fall if the low-wage individuals consume the larger fraction. The intuition for this result is straightforward: the group consuming a larger share of its income pays a relatively larger share of the sales tax; consequently that group must be compensated through the labor market.
Finally, we consider an increase in public spending (note that since amenities and public spending enter the model in the same way, these results will hold for a change in amenities as well.) In this case, the effect on inequality depends on the monetized values of the marginal utility of the public service for the two groups (p G /w): 
If the high-wage group values the public service more relative to their after-tax wages, pre-tax wage inequality will decrease. This is because the group valuing the service more will accept lower wages to live in this city.
This model makes several strong assumptions, including that land prices are uniform throughout the local market and that taxes and public goods are the same at all locations in the local market. To the extent that metropolitan areas are made up of many local communities with fixed geographic boundaries, each offering distinct fiscal packages, and to the extent that households sort themselves across these communities based on their preferences for these fiscal packages, the value of these fiscal packages can be capitalized into land prices. However, if households do not sort completely to form homogeneous communities, relative wages can be affected as described by this model.
Our empirical work gives special attention to metropolitan areas that have relatively little scope for within-area sorting, as these are the areas where the model is most likely to be applicable. As discussed below, these "low-choice" areas are not representative of all U.S. metropolitan areas, but offer a useful example of what might happen when workers sort across metropolitan areas in response to fiscal variables.
It is important to note that our empirical work does not offer a direct test of the model. Perhaps most importantly, the model suggests that workers are sensitive to tax rates, which we do not observe.
Instead, we use tax revenues per capita. Furthermore, the property tax in the model is a tax on land alone, while in our data it is a tax on structures and land. We are also unable to observe fiscal environments or wages within metropolitan areas. Nevertheless, in the low-choice sample, we do expect to find a relationship between the fiscal variables and wage inequality.
Data Construction
The data used in this paper come from two main sources. The measures of wage dispersion and demographic characteristics are calculated from data reported in the Census 5% Public Use Micro Samples (PUMS), 1980, 1990 and 2000 . The PUMS data are attractive for our purposes for a number of reasons. First, they report geographic detail which allows us to examine wage distributions in 131 geographically distinct labor markets. Second, each individual in the PUMS is asked questions related to earnings, industry of employment, and demographic characteristics. This information allows us to determine measures of the variability of wages in a metropolitan area (such as the difference between the 90th and the 10th percentiles). Finally, the samples are very large, which improves the precision of our estimates of city wage structures.
We restrict our sample to male wage and salary workers aged 16 to 65, who reported usual hours worked per week of 35 hours or more, worked at least 49 weeks during the reference year, and were not self employed. The hourly wage is calculated as annual wage and salary income, divided by the product of usual hours worked and weeks worked last year. We limit the sample to men with positive hourly 13 wages. The geographic information reported in the PUMS is used to link individuals to geographic areas.
Unfortunately, the Census does not report consistent sub-state geography in the decennial Censuses. We use the template developed by Jaeger, Loeb, Turner, and Bound (1998) We also compute wage premia, or skill-adjusted wages, for each man in the sample. We run a national wage regression for each year which includes the log(wage) on the left hand side. Control variables include a quartic in potential experience, dummies for race/ethnicity categories (non-Hispanic white omitted, non-Hispanic black, Hispanic, and other), an indicator for immigrant status, and dummies for education categories (no high school, some high school, high school exactly omitted, some college, college graduate, and post-graduate). For each individual we calculate the residual from this regressionwe call this the wage premium or wage residual. The premium for each individual reflects earnings that are above or below the level that would be predicted based on observable characteristics.
We aggregate individuals to the CMSA-year level. Our primary analysis focuses on metropolitan areas with relative homogeneity in local fiscal policy because the theoretical model more closely aligns with the environment in these areas. Specifically, we select the metropolitan areas in the lowest third of a school district choice index (Rothstein, 2007) ; in these areas, students are concentrated in a small number of school districts. 11 This "low-choice" sample consists of 44 metropolitan areas.
Since educational expenditures are a large share of state and local budgets and a major source of within-metro-area variation in fiscal policy, we argue that individuals in an area with little school district choice face more homogenous fiscal environments than individuals living in other metropolitan areas.
Education expenditure represents the largest expenditure category and about a third of total expenditures in our sample, and schools within a district are presumably more homogenous in terms of quality than schools across districts. Education provision is mainly financed through state income tax and local property tax; these taxes are likely to be constant within a district but differ across districts. Furthermore, the administrative pattern of school districts often reflects a more general organization of government activity. Places with town-based school districts may also have town-based trash collection, fire protection, etc. Though there is almost always some scope for Tiebout sorting within metropolitan areas, the ability to sort is constrained in areas with few school districts or one dominant school district.
Low-choice areas tend to have different characteristics than other areas, as is evident from Table   2 . 12 On average they have more wage inequality, lower taxes and expenditures, and lower levels of education than the full sample. They are mainly in the South. Because these areas tend to be growing rapidly over the sample period, they may adjust more quickly to changes in fiscal conditions than other areas. Therefore, it is important to keep in mind that our results for this sample may not generalize to other metropolitan areas. We believe this disadvantage is outweighed by the increased confidence we gain when the characteristics of our sample more closely align with the theoretical model.
Using the data aggregated to the CMSA-year level, we construct three measures of intra-city wage dispersion and wage structure. The first is an estimate of the 90-10 wage gap. We calculate the 10 th percentile in the log(wage) distribution for a given CMSA-year cell and subtract it from the 90 th percentile in the log(wage) distribution. The 90-10 wage gap gives an indication of the overall dispersion of wages in the local economy at a point in time.
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12 A full list of the 44 low-choice areas is available in the appendix. 13 We focus on the 90-10 ratio rather than the variance of wages because of measurement error in the tails of the distribution. Measurement error stems from the fact that the earnings of up to 2% of men are top-coded in each
We also use the wage premiums (residuals) from the national wage regression (described above)
to construct two additional measures of dispersion. One is the median premium earned by men in the 9 th decile in a CMSA-year cell relative to the median premium earned by men in the 2 nd decile-we call this the "decile premium gap." The other is the median premium earned by college graduates (that is, earnings above that which would be predicted based on observable characteristics) in the CMSA-year cell relative to the premium earned by high school graduates, which we call the "education premium gap."
The theoretical model suggests that premiums should be lower for a group which has a high relative valuation of a given fiscal policy. Thus, in the context of the model, dispersion in skill-adjusted wages indicates that a low-SES group (where SES is measured by income rank or educational level) has a higher valuation of the policy (as measured by willingness to accept a lower wage) than a high-SES group.
Measures of local revenues and government expenditures are computed using data from the finance files of the U.S. Census Bureau's Census of Governments (COG) for 1977, 1987 and 1997.
These files provide detailed budgetary information for all levels of government in the United States.
Since multiple governmental units (including states, counties, cities, towns, school districts and special districts) tax individuals and firms within a given metropolitan area, our measures of revenue and government spending take into account all levels of government below the federal level. For each CMSA, we aggregate revenues and expenditures from all component counties, cities, towns, school districts, and special districts. 14 We also add state revenues and expenditures in proportion to the fraction of the state population living in the CMSA.
Revenues are divided into the following categories: property taxes, sales taxes, personal income taxes, social insurance taxes (including unemployment insurance and workers compensation insurance), fees and charges (includes utility revenue, transport revenue, and other fees and charges), and all other year. Top-codes changed over time, making comparisons across years difficult. In addition, usual hours worked may differ substantially from an average measures of hours worked per week last year. 14 For cities, towns, school district and special districts that cross county lines, the COG indicates a primary county. We treat the unit as belonging to the CMSA associated with its primary county. CMSA population size, population density, and region dummies are included as controls. We also control for business cycle and price effects using metropolitan area-level unemployment rates and the shares of CMSA-level employment in nine industry categories. In addition, we control for city-level demographic composition (race, ethnicity, immigration status and educational distribution) and measures of amenities including heating and cooling degree days, violent and property crime, number of museums, and the per capita number of restaurants. Our preferred specification pools data from all three Census years, and we include year dummies in all pooled regressions. real wages fell at the 50 th and 10 th percentile of an average metropolitan area. The 90-10 gap rose from 1.29 to 1.44 in an average CMSA. We also examine wage premiums in different parts of the CMSA income distribution. By construction, the average man in the sample in each year has a wage premium (residual after controlling for observable characteristics) of zero. However, because wages reflect both observed and unobserved skills, and because returns to unobserved skills increased, relative wage premiums fell at the bottom of the distribution. The median premium of second decile men in a typical 15 Although fees and charges are not taxes, they are a cost faced by residents of an area and they do allow for higher levels of expenditure under a balanced government budget. An area with garbage collection fees may be less desirable than an otherwise identical area without such fees. Unfortunately, the data do not allow us to distinguish between charges that can be thought of as optional fee-for-service payments and those that are more akin to a head tax. In the appendix, we present results without fees and charges included. Also, although unemployment insurance exists in every state, each state administers a separate unemployment insurance program within guidelines established by Federal law. States differ in the standard rate charged to employers, the definition of the rate base, and the way experience rating is done. There is considerable heterogeneity in the degree of wage inequality across the sample. The 90-10 ratio ranges from 1.02 to 1.79 and the estimated return to college education ranges from 0.13 to 0.63.
Dispersion after accounting for observable characteristics also varies across areas. The decile premium gap (the difference in the 9 th decile premium and the 2 nd decile premium) ranges from 0.46 to 0.93 and the education premium gap (the difference in the college premium and the high school premium) ranges from -0.26 to 0.19. Table 2 gives information about the other variables used in the analysis. Per capita tax burdens rose over time in real terms from almost 2900 dollars to almost 3900 dollars in the full sample and from 2500 dollars to 3500 dollars in the low-choice sample. 17 The share of taxes coming from income taxes and user fees rose over time, while reliance on the property tax fell. Expenditures also rose substantially-from about 3700 dollars per capita to almost 5200 dollars per capita in the full sample and from 3200 dollars to 4800 dollars per capita in the low-choice sample. Increases were recorded in every category of spending.
The control variables follow expected patterns. Industrial composition was marked by a rise in services and a decline in manufacturing. The fraction immigrant, fraction black, and fraction Hispanic increased over the 1980 to 2000 period. Education levels increased and crime fell in the typical CMSA. 16 Returns to college education are calculated by taking each CMSA-year sample, keeping those with exactly high school or exactly college, and running a log(wage) regression with controls for race/ethnicity, immigrant status, and a quartic in potential experience. The "return to education" is the coefficient on the college dummy in the regression. 17 All dollar amounts are in real (2000) dollars, calculated using the CPI-U base year 1982-4.
Wage Distributions Across Cities and Their Persistence
As noted above, there are substantial differences in wage inequality across metropolitan areas. Given evidence that wage distributions differ across metropolitan areas, that these differences are not entirely due to differences in observable characteristics, and that these differences persist over time, we turn to understanding the determinants of wage dispersion. The theoretical model suggests that metropolitan amenities and fiscal policies might play a role. The following section examines the relationship between fiscal policy and wage distributions in a regression setting.
Regression Analysis
The model presented in section II suggests that differences in wage dispersion can reflect regional differences in local fiscal policies that affect the utility of households and hence the supply of different types of workers. For example, the model predicts that pre-tax wage inequality will be higher ceteris paribus if (1) income taxes are higher for high-income individuals, (2) property taxes on land are higher (as long as income taxes are progressive), (3) sales taxes are lower (if the less-skilled consume a higher fraction of income), and (4) expenditures are higher in categories that are valued more highly by lessskilled individuals.
As discussed above, our data do not allow us to directly test the predictions of the model. In this section, we pursue the more modest goal of examining whether there is evidence of a relationship between wage dispersion and local fiscal policies in the data. We begin by examining the relationship between overall wage dispersion and local fiscal policies. In the next section we examine how fiscal policies are related to wages at different points in the wage distribution.
We examine the relationship between the distribution of skill-adjusted wages and local fiscal policies using the following model:
in which Y j is a measure of the dispersion of skill-adjusted wages in MSA j, and T j , G j , D j , A j , and R j , are vectors reflecting local taxes, public expenditures, local labor demand, amenities, and region, respectively. As above, we use three summary measures of dispersion: (1) the 90-10 wage gap, (2) the decile premium gap, and (3) the education premium gap.
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To capture variation in tax policy we use the log of total taxes per capita and the log of revenues from property taxes, sales taxes, user charges and fees, contributions to social insurance programs, and other taxes. The revenue from income taxes is the omitted category in our regressions. 19 To capture 18 These terms are defined in the previous section. 19 We choose income tax as the omitted variable because it takes zero values in some areas and therefore cannot be 20 variation in the types of goods and services provided by local governments we include the log of per capita government expenditures on infrastructure, public safety, education, health, safety net programs, and other categories. We capture demand factors with the log of the population size, the region, and the share of employment in each of nine broadly defined industries. We control for relative supply with variables measuring education shares, race/ethnicity composition, and immigrant fractions in the metropolitan area and year. We also control for amenities including heating and cooling degree days, violent and property crime, number of museums, and per capita number of restaurants.
We estimate this model using pooled data from the 1980-2000 censuses using the preferred "lowchoice" sample. Each observation is a metropolitan area-year. The three columns in Table 3 each represent a model with a different measure of dispersion as the dependent variable -the 90-10 difference in log wages, the excess premium earned by the 9 th decile relative to the 2 nd decile, and the excess premium earned by college graduates relative to high school graduates. We test the joint significance of the fiscal variables. They are jointly significant at the 11, 1 and 6 percent levels in columns I, II, and III respectively. In other words, fiscal policies are related to wage dispersion in the data. The relative predictive power of the revenue variables and the expenditure variables differs across models.
As is evident in Table 3 , most individual measures of fiscal policy are statistically insignificant.
Exceptions include the coefficient on total taxes which is consistently negative and is marginally significant in one specification. Similarly, the coefficient on the property tax is consistently positive across all three specifications and statistically significant in one. The positive coefficient implies that there is more inequality when overall taxes are low and the property taxes are important sources of government revenue. The coefficients on fees and charges are also consistently positive (though statistically insignificant). There are many reasons that these fiscal variables are related to inequality, and we cannot claim the relationship is causal. However, the pattern is consistent with the idea that highincluded in the model in log form. A limitation of the analysis is that we use tax revenue by category rather than tax rates; identifying tax rates at all levels of government for all metropolitan areas is beyond the scope of this paper. Changes in revenue could be due to exogenous changes in income or property values. We do our best to account for this in the regression analysis.
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income workers receive a compensating differential to live in an area with a high share of revenue collected from property taxation and fees. Note that the sample here is restricted to "low-choice" areas; the pattern for property taxes is less consistent in metropolitan areas where workers can easily Tiebout sort. Results for the full sample are shown in Appendix Table 3 and discussed in the appendix.
Though the expenditure variables are individually insignificant, some do display consistent signs across regression models. Coefficients on social insurance and infrastructure expenditures are positive, suggesting wages for the less-skilled are relatively low in areas with high social insurance and infrastructure spending. This could reflect a willingness of low-income workers to accept lower wages in compensation for access to public services, or could be the result of unobserved skill heterogeneity across metropolitan areas.
Although not shown in the table, some of the other control variables are associated with inequality. The indicators for 1990 and 2000 (with 1980 as the reference year) have positive and significant coefficients, as would be expected given the large literature suggesting inequality increased in the final decades of the twentieth century. Wages are more dispersed in areas with more moderate weather and with more museums. Inequality is also related to the industrial mix and educational distribution in the area. Again, these relationships are associations and may not reflect a causal influence of metropolitan characteristics on the wage structure.
To summarize, we find evidence that the dispersion of skill-adjusted wages within a city is related to fiscal structure. Though there are many possible explanations for a relationship between fiscal conditions and wage dispersion, our theoretical model points to one potentially important mechanism.
The fiscal policy variables are jointly significant and alone account for 18 to 45 percent of the variation in the wage premium differences across low-choice metropolitan areas and across all areas (results not shown). Though we cannot be sure the relationship is causal, the empirical patterns suggest that fiscal policy may be one determinant of long-run differences in wage dispersion across metropolitan areas.
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Effects of Fiscal Policy across the Income Distribution
The summary measures of wage dispersion used in the analysis presented in Table 3 may mask a more complicated relationship between fiscal structure and wage premia. We examine whether this is the case by exploring how fiscal variables affect wage premia in each percentile of the income distribution.
To do so, we divide our sample into 100 subsamples, each representing a given percentile of the wage distribution in each metropolitan area. We then run 100 wage regressions of the following form, one for each percentile group, which include the standard individual labor market characteristics and all the citylevel variables included in Table 2 :
where HC i is a vector of characteristics of individual i measuring potential experience (as a quartic), race/ethnicity (four categories), and education (six categories) and immigrant status; the other vectors of characteristics of CMSA j are as defined above. Note that this approach differs slightly from the approach used in Table 3 because the effects of all variables are allowed to vary by income percentile.
We also control for the median wage in these regressions as a normalization; the effects should be interpreted as effects on wages relative to the median wage. The presented results focus on the 44 areas in the low-choice sample. Though the regressions are run using individual-level data, they are weighted so that each of the low-choice metropolitan areas have equivalent importance in each regression.
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Results from these regressions are shown in graphical form, with each dot representing the coefficient on a given fiscal characteristic from one regression. Controlling for the median wage ensures that the 50 th percentile has a coefficient of approximately zero -in other words, all coefficients are interpreted as the effect relative to the effect on the median worker. Because the top and bottom three percentile groups tend to be outliers, they are not shown in the pictures. Standard errors from any given coefficient are typically large and are not shown on the graphs. 20 The advantage of weighting in this way is that no one large metropolitan area can unduly influence the results. Figure 5 shows the coefficients on the log of per capita taxes, conditional on the distribution of tax instruments and expenditures. If one takes the model seriously, the high wage premia at the bottom of the distribution suggest that low-income workers require more of an incentive than middle-income workers to work in a high-tax city.
Figures 6 through 10 show coefficients on shares of the tax burden from different sources, with income tax serving as the omitted category, and with total taxes and expenditure categories held constant.
An upward slope to the dots suggests that workers at the bottom of the distribution prefer a given tax to an income tax, relative to high-earning workers. This is the case with the property tax and "other taxes", for example. It appears that workers above the median are particularly averse to the property tax, a prediction consistent with the model in some circumstances. The opposite pattern is true for sales and social insurance taxes; a heavy reliance on revenues from these taxes is associated with higher wages at the bottom end of the distribution. Since sales and payroll taxes tend to be regressive, the results are consistent with the notion that low-income individuals require compensation to live in an area with a regressive tax structure. infrastructure expenditures may reflect the high valuation the poor place on public transit (Glaeser, Kahn, and Rappaport, 2008) , for example.
These graphs offer a starting point for thinking about how fiscal policies may affect nominal wage inequality. We cannot rule out the importance of unobserved factors shaping both fiscal policy and the wage distribution. For example, agglomeration economies could make high-skilled workers more productive and increase inequality, but could also be related to local fiscal conditions. 21 Furthermore, the redistributive tendencies of local fiscal policies could be related to the distribution of population characteristics. While we do not discount the importance of these factors, our work suggests that exploring the nature of the link between fiscal policy and wages is a potentially fruitful avenue for future research.
Summary and Conclusions
This paper contributes to the literature on urban wage structures by exploring differences in the degree of wage dispersion that exists within urban areas. We hypothesize that local fiscal policy may contribute to differences in wage distributions, particularly wage dispersion not explained by observable skill. We present a theoretical model which illustrates one potentially important mechanism by which local fiscal policy can affect the structure of wages. We then evaluate whether such a relationship between local fiscal policy and wage structure exists. Our analysis uses data on 131 metropolitan areas from the 1980 , 1990 , and 2000 Censuses of Population, and the 1977 , 1987 , and 1997 Governments.
Overall, we find that the structure of wages in an urban area is related to the structure of taxes and the composition of local expenditures. In particular, wage premia (wages unaccounted for by observable individual characteristics) in some parts of the distribution are higher than those in other parts of the distribution, and these differences are correlated with tax and expenditure policy. Without accounting for any other city-level factors, roughly a quarter of the variation in wage dispersion is explained by local 21 Though we cannot rule out agglomeration effects, it is important to note that our percentile regressions control for population size and the educational distribution of the population. The effects of these variables implicitly vary by income percentile, so we have gone some distance towards accounting for these effects in our regressions. See Glaeser and Gottlieb (2009) for a discussion of agglomeration economies in the context of a spatial equilibrium model.
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fiscal policy variables. Our theoretical model suggests a mechanism by which one would expect such a relationship.
Our model implies that differing compensating wage differentials across the wage distribution for fiscal characteristics can affect urban wage inequality. It is possible that the direction of causality might be the reverse: differences in wage structure lead to different fiscal structures. Future research should attempt to isolate the causal impact of taxes and expenditures on urban wage inequality by exploiting exogenous policy shocks. Enriching the model to account for Tiebout sorting within metropolitan areas is another priority for future research.
Though we view the analysis presented here as a first step, understanding how wage distributions respond to fiscal policy is quite important. Policy-makers are presumably concerned with inequality of well-being rather than inequality of nominal wages; our analysis highlights the difference between these concepts. Furthermore, the degree to which worker mobility equalizes utility across areas may affect the optimal geographic level of redistribution.
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8. Appendix
A. Details of the Theoretical Model
Given the national level of utility for each type of worker, i V , and the price of the composite commodity (=1), the equilibrium conditions for the two types of households (3) and the equilibrium condition for firms (4) jointly determine the wage and rent differentials across cities. Taking the total derivatives of (3) and (4) and solving for d log r and d log w i using Roy's identity and Shepard's lemma yields the following expressions for the total differentials of wages and land rents across cities:
, and
The first term on the right hand side of the rent equation (6), ( ) ( )
, is the change in total taxes collected from type i individuals; the second term,
, is the change in the value of public services and amenities to individuals (with p A and p G indicating the partial derivatives of utility with respect to amenities and services, respectively); the third term, F dTax , is the change in total taxes collected from firms; and the fourth term,
, is the change in the value of amenities and public services to firms (with C A and C G indicating the partial derivatives of the cost function with respect to amenities and services, respectively). Both the first and third terms are negative, indicating that increases in total taxes collected from either households or firms result in 27 proportionately lower rents per unit of land. The second and last terms are positive if public goods and amenities are productive (C G <0 and C A <0). Thus, increases in the value of public goods or amenities to either households or firms increase rents per unit of land by an amount equal to the value of the public service or amenity per unit of land. Thus the positive value of amenities and of public goods is fully capitalized into land values. Differences between workers and firms in their valuation of local amenities, public goods, and taxes will be reflected in average wages (see Gyourko and Tracy, 1989) .
B. Construction of Metropolitan Areas
Because geographic entities reported in the PUMS data change over time, consistent metropolitan areas are constructed following a methodology analogous to that used by Jaeger, Loeb, Turner, and PUMA is considered for inclusion if and only if the majority of the population of that PUMA resided in the county (or town/borough) specifically tagged for the particular MSA. In other instances in which the assignment of a certain PUMA or county group to a given MSA is ambiguous, the location of the 28 majority of the PUMA or county group's population determines its allocation.
A list of low-choice metropolitan areas appears in Appendix Table 1 . These metropolitan areas are selected because they are in the bottom third of school choice as measured by the index in Rothstein (2007) . Most are fairly small Southern metropolitan areas. Each area is weighted equally in the analysis so as not to give undue importance to a few large metropolitan areas.
C. Matching of Revenue and Expenditure Data to Metropolitan Areas
The Census of Governments reports fiscal information for the following levels of governments:
state, county, school district, city, town, and special district. We use years 1977 We use years , 1987 We use years , and 1997 
D. Fees and Charges
Fees and charges represent roughly a quarter of all revenues in the sample. The main results reported in the paper treat fees and charges analogously to other tax revenues. We believe that individuals consider mandatory fees and charges like other taxes in making a migration decision. Ideally, we would be able to separate fees and charges that operate like a head tax from those that are more analogous to a discretionary fee-for-service payment. Since we cannot do this, we explore the sensitivity of our analysis to omitting fees and charges completely.
As shown in Appendix Table 2 , the results are somewhat sensitive to this change. For the most part, the sign and magnitude of the remaining revenue variables is quite similar. The coefficients on expenditures change substantially in some cases, suggesting that expenditures for some categories are correlated with fees and charges. The fiscal variables are no longer jointly significant, though in some specifications either the tax variables or the expenditure variables are jointly significant.
E. Results from the Full Sample
The regression tables and figures in the paper present results from the "low-choice" sample. The results are somewhat sensitive to including the full set of areas is incorporated into the analysis, as shown in Appendix Table 3 . Notably, the effect of property tax revenue on inequality is muted relative to the results from the low choice sample (see Table 3 ) and never statistically significant. Sales taxes, on the other hand, are positive and statistically significant; this sign is opposite to what one would predict if sales taxes are regressive. Education has a positive association with inequality in the full sample. Overall, revenue variables are a significant predictor of inequality in all three models and the fiscal variables are statistically significant in two of three models.
We have privileged the results from the low-choice sample. This is because our theoretical model assumes fiscal environments are homogenous within cities; if the land market and the labor market can be easily separated then many of the adjustments described in the model can occur by workers moving within a metropolitan area and wages may not adjust as described. Our data also do not allow us to observe differences in taxes and expenditures within metropolitan areas which may be quite pronounced.
For these reasons, the results from the full sample should be interpreted with caution.
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